control an even more basic plant feature: height. They are looking for ways to produce short, sturdy "dwarf" varieties. This is a desirable trait in many crops, such as wheat and rice, because it allows the plant to put more energy into the grain instead of stalks, and it reduces the chance that plants will topple and be damaged by wind and rain. The story goes on to say that although genetic engineers are focusing much of their efforts on altering plant architecture, they are also using new genetic information to beef up plants' resistance to viral, fungal, and bacterial pathogens. One such example comes from molecular plant pathologist Brian Staskawicz of the University of California, Berkeley. Blackspot disease, which is caused by the bacterium Xanthomonas campestris pv. vesicatoria, causes major damage to pepper and tomato crops in Florida and in humid areas of the Midwest. About 10 years ago, plant scientists identified genes that make peppers resistant to the disease, but they couldn't find comparable genes in tomatoes. However, in the 23 November 1999 issue of the Proceedings of the National Academy of Sciences, Staskawicz and colleagues at San Francisco State University and the University of Florida in Gainesville report introducing one of the resistance genes from the pepper into tomatoes. "Now those tomato plants are resistant to the pathogen," says Staskawicz. Modified tomatoes are being readied for field trials. Less advanced, but perhaps of more general value, is work with a gene called DIR-1, which is involved in systemic acquired resistance, a broad-spectrum response that plants activate to fight off many bacteria and fungi. These defenses enable the plant to prevent a pathogen from spreading by a variety of means, including walling it off or even killing the infected cells. A few years ago, research teams at the Salk Institute and at the Noble Foundation in Ardmore, Oklahoma, identified the DIR-1 gene as encoding a key component of the signal pathway that activates systemic acquired resistance in Arabidopsis in response to an infecting pathogen. Because other plants have very similar pathways, the genes found in Arabidopsis "should be usable in other plants," says Animesh Ray, a molecular biologist at AkkadixCorp. in La Jolla. His team is now testing that assumption by introducing the Arabidopsis DIR-1 gene into wheat, rice, corn, and alfalfa in hopes of boosting their defenses against fungal pathogens.
